Systemic administration of D-amphetamine induced a delayed production of nitric oxide in the striatum of rats.
Nitric oxide (NO) is a free-radical gas with a role in various signal transduction processes. In the CNS, NO acts as an important central nervous messenger, but in excess it may be neurotoxic. Chronic or high dose administration of D-amphetamine (AMPH) has been shown to induce striatal neurotoxicity in rodents and primates. In this study, we studied whether AMPH given systemically elicits NO formation in the striatum of rats and determined the relationship between NO formation and striatal DAergic terminal damage. Our results demonstrated that a single large dose administration of AMPH with desipramine elicited a delayed production of NO and concomitant long-term DA loss in the striatum. These phenomena were blocked by treatment with either the nitric oxide synthase inhibitor N(G)-nitro-L-arginine methyl ester (L-NAME) or the glutamate N-methyl-D-aspartate antagonist MK-801. It appears that AMPH-induced NO formation is critical for development of long-lasting DAergic terminal toxicity in the striatum of rats.